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PERIODICAL Zhurnal Eksperim,i Teoret -Piziki, 1957» Vol 33,'Nr 7» PP 299-301 (USSR) 


ABSTRACT Thepresent paper investigates this phase transition in connection 

with the measuremcnts carried out by H-0. Kornfeld and A.A.Chudinov, 
ghurn. Eksp ei Teoret Fiz-,1957:Vol 33, Nr 7>PP 33, These aathors in- 
yestigated the temperature dependence of the elastic constants of 

godiun saltpeter mear the point of transit ion.Below this point two 
molecules are located in the elementary cell of the NaNOz-crystal, 

the two NOz groups having two aifferent erystallographical orienta- 
tions Above the point of transition all differences between the NOz 
- groups yanish, because each of them may ,with the same degree of pro- 
pability ,assume one of the two possible orientations. The volume of 
the elementary cell is here reduced by one nalf. Thus, the transition 
is connected with the order of the NOz groups. The here discussed 

phase transition is described by 4 patameter . which, in the case 
of all transformations (to which belong also the transiations) of the 
symmetry group of the phase D3 corresponding to the high tempera- 

ture) are transformed like the $unction sin n(x+y+2)° Herefrom it 

follows that in connection with the development of the thermodynamic 
potential the term which is proportional to 2 is lacking ,5° that 
this transition is actually realizable a8 4 transition of the second 
cara 1/2. kind. For the aeternination of the modification of the elastic coef- 
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= AUTHORS: Deryagin, Be v., Abrikosova, I. I. Lifshits, Ye. Me 
ce nie te ee 
TITLES ‘he Molecular Attraction of Condensed Bodies (Molekulyarnoye 


prityazheniye kondensirovannykh tel) 


PERIODICAL: Uspekhi Pizicheakikh Nauk, 1958, Vol- 64, Ur 5 PPe 499-928 
(USSR) 
oa Vs 


ABSTRACT: The present survey is divided into: introduction, the theories 
of molecular interaction between micro-objects, and a ori-~ 
tigue of their use with macro-objects, the theory of molecular 

attraction between condensed podies, the method of measurement 
(the principal schene of measurement, the objects of measgure- 
ment, the microweights with inverse binding for the measure-~ 
ment of the interaction force between solids, the beam of ba- 
lance, compensating and follow-up systems, the constructive 
shape of the apparatus, the process of measurements, the ad- 
justing; the regulation and calibrati on of weights, the meth- 
od of measurement of the distance between the podies to be 
jnvestigated, the preparation of the surfaces to be investi- 

Card 1/2 gated) s the rasults of the measurements. The discussion of 
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The Molecular Attraction of Condensed Bodies 


the results (the analysis of the measuring results, the con- 
parison with theory, a comparison with the macroscopic theory 
of molecular attraction, the use in the theory of coagulation 
and in the theory of dampening). There are 19 figures, 1 
table, and 27 references, 12 of which are Soviet. 


17 Molecutes-<Magnétic properties 2. Molecules--Theory 
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LIFSHITS, Ye. M. 


| 7 "Superfluidity", Scientific American,Vol.198, Xo. 6, June 1958. 


When liquid helium is cooled to 2.2 degrees above absolute zero, it¢ flows 


without friction. A Soviet physicist describes how this Strange fluid exhibits the 
quantum properties of individual atoms. 
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» AUTHORS: Dzyaloshinskiy, I. Ye.; Lifshitss [Bees g07/56-37-1-36/64 
; Pitayevakiy, L. P. oeemeeil 
TITLE: Yan der Waals’ Forces in Liquid Films (Van-der-Vaal'sovy sily 


vy zhidkikh plenkakh) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 37, 
Nr 1(7), pp 229 - 241 (USSR) 


ABSTRACT : The authors find general formulas for the determination of the 
thermodynamic quantities (chemical potential) of a liquid filn, 
and they find the limiting laws for the dependence of the chemi- 
cal potential on the thickness of the film. The difficulties 
in the generalization of the formulas derived for the vacuum in 
the case in which the interspace between the bodies is filled 
with any medium, are now eliminated because of the general for- 
mulas (Ref 2) already derived for that part of the thermodynamic 
quantities of any absorbing medium which is conditioned by the 
electromagnetic fluctuation field with the wave lengths A >a 
(a denoting the interatomic distances). This field corresponds 
to those forces which have the same nature as the van der Waals' 
forces between the single molecules at large distances. At 

card 1/3 firat, the stress tensor in a stratified absorbent medium is 
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calculated, and in the next part the forces of molecular inter- 
action between solids are determined. In the case of a metallic 
“intermediate layer" between the bodies, the force of molecular 


attraction passes from the law 179 at "small" distances to the 


law 17? at "large" distances. The authors then investigate a 
liquid film on the surface of a solid body. This film is as- 
sumed to be applied to a wall vertically arranged in the field 
of gravity. P(1) + fez = const is the condition for the con- 
stancy of the chemical potential along the system, for F(1) is 
the part of its chemical potentiel p depending on the film 
thickness. Thus, p = py + F(1), y denoting the chemical po- 


tential of the "massive liquid". Further, p(1) + pez = 0, the 
function p(1) determining all thermodynamic properties of the 
film. The authors then investigate some typical cases which 

may be present according to the character of the function p(1): 
eS If p(1) is a monotonely falling, everywhere positive func- 
tion, the liquid does not moisten the solid surface, and no 
field is formed. (b) If y(1) is a monotonely increasing, every- 
where negative function, this usually corresponds to a liquid 
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which completely moistens a solid surface. On a vertical wall, 
a film with a thickness tending to zero at z —> ois particu- 
larly formed. This decrease in thickness takes place at first 


according to the law rwet/4, then according to Ba en Subse- 
quently, the contribution to the chemical potential caused by 
a: forces of nonelectromagnetic origin is estimated. Finally, some 
films of liquid helium are specially investigated. The authors 
thank the Academician L. D. Landau for the discussion of the 
problems investigated here, and Professor B. VY. Deryagin for 


the supply of his papers. There are 3 figures and 21 references, 
10 of which are Soviet. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute of 
Physical Problems of the Academy of Sciences, USSR) 


SUBMITTED: ee 12, 1959 (initially), and March 27, 1959 (after revi- 
sion 
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LIFSHITS, Ye. M. 


Electrodynamics of Continuous Media, by L.D. 
Landau and Ye. M. Lifshits. London, New York, 
Pergamon Press, Reading, Mass., Addison-Wesley, 

1960. 5 
. diagrs. (Theoretical Physics, V. ) 
can ee ane the original Russian: Elektrodi- 
namika Sploshnykh Sred, Moscow, 1959. 
Bibliographical footnotes. 
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~~ LIFSHITS, Ye. M. 
Mechanics, by L.D. Landau and Ye.M. Lifshits. New 
York, Pergamon Press, Reading, Mass,, Addison-Wesley, 
1960. 
165 p. diagrs (Course of Theoretical Physics 
Vol. 1) 
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PHASE I BOOK EXPLOITATION SOV/4308 


Landau, Lev Davydovich, Academician, and Yevgenly Mikhaylovich 
Lifshits, Professor 

Teoriya polya (Field Theory). 3rd ed., rev. Moscow, Fizmatgiz, 
1960. 400 p. (Series: Teoreticheskaya fizika, t. 2) 
25,000 copies printed. 


Ed.: U. Ya. Margulis; Tech. Ed.: S. N. Akhlamov. 


PURPOSE: This book is intended for students at schools of 
higher technical education. 


COVERAGE: The book is the third revised edition of the second 
volume in a series on theoretical physics, The series will 
consist of the following nine volumes: 1) Mechanics, 2) 
Field theory, 3) Quantum mechanics (nonrelativistic theory), 

4) Relativistic quantum theory, 5) Statistical physics, 

6) Hydrodynamics, 7) Theory of elasticity, 8) Electrodynamics 

of continuous media, and 9) Physical kinetics. The present 

volume deals with the theory of electromagnetic and gravita- 
tional fields. The material is based on the special and 
general theories of relativity and the equations are derived 


—— 
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Field Theory SOV/4308 


on the basis of variational principles. The last two chapters 
are devoted to an account of the theory of gravitational 
fields, 1. e.,the general theory of relativity. No previous 
knowledge of tensor analysis is required of the reader, as itis 
explained parallel with the development of the theory. The 
present third edition has been considerably revised by com- 
parison with the second edition, which appeared in 19 8. The 
authors thank L. P. Gor'kov, I. Ye. Dzyaloshinskliy, and L. P. 
Pitayevskiy. There are no references. 


TABLE OF CONTENTS: 


Foreword 8 
Ch. I. Principle of Relativity 9 
1. Propagation velocity of interactions 9 


2. Interval 12 
3. Proper time 17 
4, Lorentz transformation 20 
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AUTHORS: Lifshits, Ye. M., Khalatnikov, I. M. 
=; = 


+ 
TITLS; On the Singularities of ‘Cosmo Solutions of the 
Gravitat*onal Equations. (‘Z 


PERIQDIC AL: Zhurnal ekeperimental'noy i teoreticheskoy fiziki, 
1960, Vol. 39, No. 1(7), ppe 149~157 


TEXT: The usualloy applied cosmological solution of the Einstein gravi- 
tational equation is based on the assumption of an entirely homogeneous 

and isotropic mass distribution in space though this assumption is at 

most approximately satisfied. In the present paper, the authors wanted 

to clarify as to how far the properties of the solution and, above all, 

the occurrence of time singularities are connected with this assumption. 
his problem can be tackled most successfully by studying the general 
properties of the solutions to gravitational equations in the neighborhood 
of singularities. The existence of mch solutions is assumed. Two particular 
classes of these solutions are given. One of them is a generalization of 
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AUTHORS: Lifshits, Ye. M., Khalatnikov, I. M. 
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TITLE: Singularities of the Cosmological Solutions of Gravitatio- 
nal Equations I 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 


Vol. 39, No. 3(9), pp» 800-806 
TEXT: The sub-classes of cosmological solutions of gravitational equa- v4 
tions derived in Ref. 1 (Part I of the present paper) usually have 
singularities. The question as to whether the existence of singularities 
is a general property of cosmological solutions, irrespective of the as- 
sumptions made for the distribution of matter and the field of gravity, 
has not been solved as yet. The solution of this problem is related to 
the existence or non-existence of a general solution of gravitational 
equations. Thus, the authors were confronted with the following problem: 
Within the region of a singularity that is assumed to exist, the form 
of the broadest class of solutions to gravitational equations is to be 
found, and conclusions are to be drawn as to the universal character of 


E> 
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AUTEORS: Lifshits, Ye. M., Sudakov, V. V., Khalatnikov, I. M. 


TITLE: Singularities of cosmological solutions of gravitation 
equations. III 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no. 6, 1961, 1847-1855 


RXT: In earlier papers (Refs. 1,2: ZhETF, 39, 149, 1960; ZhETF, 39, 
800, 1960), Ye. M. Lifshits and I. M. Khalatnikov studied the form of the 
cosmological solution of gravitation equations near a point with time 
singularity. The general solution of gravitation equations with a 
fictitious singularity may be represented (by a proper choice of a 
synchronous reference system) in a form in which the singularity is 
synchronous for the entire space. Such a solution must contain eight 
arbitrary solutions of the three spatial coordinates: 1) four "physically 
different" functions, necessary to establish the gravitational field at 

a certain initial moment, 2) one function determining the initial hyper- 
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surface in the geometrical structure, 3) three functions related to the 
requirement that the conditions &, ™ =1y Bog * o (1) for the metric 


tensor (Refs. 4,2) permit any transformation of the spatial coordinates 
without involving time. The arbitrery choice of the spatial coordinates 
may be used to bring the firet terms of the expansion for the metrics 
near the singularity into a form in which the spatial differential Length 


48 given oy the formula 
2 


bat ~4) 8.534% + 2 (+ 4)? aggee sx? (5), 


2 wat a 
dl" « Bonde dx = & pt* ax 
where the indices a,b assume the values 4,25 the quantities Bap? ?sare33? ? 


are funotions of all three coordinates. These statements, together with 
the results of Refs. 1 and 2 lead to the odnolusion that the presence of 
a time singularity 4g not a necessary property of cosmological models in 
the general relativity theory, and that the general case of arbitrary 
distribution of matter and gravitational field does not lead to such & 
singularity: The authors thank Academician D. L. Landau and 
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TITLE:. 7 General theory of the Van der Waals forces 


omn 


PERIODICAL: Uspekhi fizicheskikh nauk, V- T3y NO dy 1961, 381-422 


EXT: A prief report is first given of the methods of the quantum field 
theory, and the general theory of the Van der Waals forces 4s then ex- 


plained on this basis. Such a theory has been’ developed for the first 
time by Ye. M. Lifshits. The application of the methods of the quantum 


‘field theory to the problems of statistical physics at finite temperature 


4s based on a paper by Matsubara. According to it, the free energy can be 
calculated by the rules of Feynman's graph technique. Matsubara's r 
technique can be appreciably improved by taking account of some general 
properties of the Green functions (A. A. Abrikosov, L. P. Gor'kov, 

I. Ye. Dzyaloshinskiy, ZhETF 33, 799 (1959), Ye. S. Fradk-n, ZThETF 36, —- 

1286 (1959)+ The following series presented: schematically must be summed 
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foo<--- + --- peers py. ~~ ae 


e % ‘ ; as : 
Dap (Fis Fs t= Di p (tas Bet J+) Day (fas Ye i) B,) Mya (ts: Tas t,) eke Eq 
. E ) drs dr+ \ Day (rp rif EA) Tlya (ts Tb) En) Dy (Tas 6 2.8 : 
ae i (Ts *¢ En) Dip (Fas Fat E,) ats dr, dr, drat : me 2, ye 
pV 7 son 


n iy 


. 8) or, in another forn, 


eee en ae ee mmm 
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San tn Fei br) = Db (tn Fa En) + § Ata hts Di (Fs #95 Ba) To Cees Fe Ea) ™ 

x {Dip (Fes Fai En)+ \ dr, dt, Dby (Te: Fst E,) yy (Rss Fes En) Dvp (Tar Fai E+ a6 i) 
4 eg deg dr cr DB (Fs Yi bx) Te Ps Fa Ea) Dh. (FF E,) x a 

X Tyo (tas Foi En) Dop (Fes Fsi En) + + 7 2 


a1 Sameer 


is an integral equation with respect to a having the form 


; | Dap (tas Tei En) = Dip (hy Fei bn) . < i 
| +) Day (Fas Fas Sa) TL yo (Fa Fai En) Dip (Fas Fas Gn) 2s Fa (2,9) | nl 


In the general case there is no expression jn a closed form for the — 
polarization operator. In the present case of longwave photons, the 
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polarization operator can be expressed by the dielectric constant of the 
body. To calculate the additional term to the energy of a condensed 
body, due to the longwave fluctuations of the electromagnetic field, a 
part describing the energy of interaction of the particle with the 
electromagnetic field: 


Wesco 
HH +H oH - | A, (F)dg(ela’r, 


is separated from the total Hamiltonian of the system. The series of the 
perturbation theory is represented by diagrams of the type of Fig. 7 or 

Fig. 8 for the free energy or the Green function of the longwave photons, 
respectively. In the koa 1 approximation, only diagrams of the form aS 


of Fig. 7a offer a correction to the free energy. The corresponding 
“expression for the free energy reads Eq. (3.1 
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PaFy—-4T Dy {{ Tap (Fis Pgs En) Dpa (Fay Tas Ea) ery Seg + 
fim—0o : 


+5 ( Thap (Fy ¥3i-En) Dpy (Mas 5; En) Tyo (roe Fas En)xX 
X Dha (tar Tas En) Cty dry dry deg eee an y Tap (ry, Fat En) Dpy (Fas Tos En) + 
woe Tay (famaty Femi Ga) Dia (Fame Mi En) Ory oe Ue tees } » (3,4) 


ryst = 2 ras-h be 
If the polarization operator T ix(aF 23 f) = (Forty 3 hae can 
, dy, it will be then 
ssed by the dielectric constant of the bo Yo : 
soaeibie ia eeinbipie to express the corresponding correction to the free yl 
energy by formula (3.1). 


a 
Ww 
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{= — grad p,— — Dy BDA Cr, r; E,) grad 8+ 
7 n=0 
Rey tue _ east 
+x >) beerad {D1 (rr; En) @ 55 - (3,17) 
n=O 


ee 


permits the ready calculation of the correction to the chemical potential 
of the body. The, pressure is calculated next. The force can be repre- 
sented by f, = - 90,,/2 x, with the potential tensor 


i. a ; tae(r. ten) VDE ep: 
on= —Poba~ ie { 4 dun [e(rs Bn) — 0 GEE | Dilley Fs Ea) + 
tu 


+ B(r, i&,) Din i" r; bn) —5 On DH (r, rij§n) +O (r, Ly é.)} . (3,24) 
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The equations (3.24) ana ie . 


£(QAT) = bo (8) +e Dy EE ad ant (r, ws Bs (3,25) 
: ; n=03 


ou by I. Ye. Dayaloshinskiy and L. I. Pitayavskiy, ZhETF 36, 1797 

1959)) solve in principle the problem of calculating the Van der Waals 

part of the thermodynamic quantities of a body. The fourth-part of the 
present paper deals with the molecular forces of interaction between 

solid bodies. In this connection, the general theory developed above is 
applied to the calculation of the Van der Waals forces between closely 
approached bodies. The force between the unit area of the two bodies 

(media 1 and 2) which are separated by a gap of width 1 filled with 

medium 3, is described by Eq.. (4.13). x 
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(81+ Pes/€s) (S2-+ pes/es) 2pE v1 
+ [Weare eceperer P(t Ven )—1] "bap, (4,13) 
rye wheae | 
= V (eles) — TP, '5= V (eles) —1-4+D%, &,= nnkT yh; 


Here Ey: €or te; denote functions of the imaginary frequency 


We i ( (C= € (if ))s k being the Boltzmann constant. Summation is done 


over the integers n, and the term with n = 0 is to be taken with half 

the weight, The general formula and limit cases are then discussed. 

Eq. (4.13) can be simplified because the effect of temperature upon the 

interaction force between the bodies is generally quite negligible. The 
' thug resulting formula (4.14) 
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My =—Ss in suited for distances 1 « ob/kT. Aleo (ich) Koeter 

preciably simplified in two important limit ‘panes ne eee 
( {= [ fevcbtsl leeches) Fae iy dz dt (4,45) 
0 tent 
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respectively, holds for “gmall" distances. (i,e., small with respect to 
the lengths ro of the waves that are typical of the absorption spectra of yl 


the given bodies). \w| is a frequency that is typicnl of the absorption 
spectra. of all three media, For "large" distances 3 >? 
— 
he 2 (so?) (420+?) x 4 |? 
P= Sant V tre \ \e4 “ue PVem—P) Wie 


o’. - 


- [ (s10-+ P E10/&s0) (20+ P e20/ 20) x - 4 Vr} dp dz, (4,19) 


(S10 — P 810/230) (ts0-— P € 20/220) 


$19 = y (29/830) —1 + p’, 899 = V (ero/00) —1 + p*, : 


holds after the substitution x = 2pl { /e, where £452 €o9 B50 denote 
the electrostatic values of the dielectric constant. From (4.19), 


oa he ee x¥dpdz a_i he 
Fe ntV en \ j Pe (e——1) 240 V el ° (4,24) - 
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follows for metals, and 


mhe 1 /eu—e e 
~ 201 Ves, \ te (58) oan( 8) | a ie 


for equal bodies. If the gap between the two bodies is filled with a 
liquid metal, the interaction force decreases as 173 at "small" distances, 


and as 17? at "large" distances. 3B. V. Deryagin, I, I. Abrikosova 
made the first reliable measurements of molecular attractive forces 
between solid bodies. For two metals separated by a vacuum 


8x1? 
At “large” distances 


Ke 
Fs Te eae (E4971) (£5571) (4.35) 
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holds for the attractive force between two split up bodies. This cor- 
responds to the interaction of two atoms with the energy 


U =~ asia 0,0, (4.36) 
4nR 


The interaction energy between two atoms in a liquid is 


sais Be, (18) de, (i8) a 4,40 
U(R)= —ap,aRe Ta | ( “aN, He inal Ms Dame (i) ee 


at "small" distances. and 


+ 23he 7 dee \ dea. ne 
° Vitae (St oe ssa ey Ged) 


at "large" distances. 
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| ont © ret (it}—e(8) 73 aes ¥ 
U(R) = — ey de Re de (442) 

v 

ond ’ 207V2 "* ‘ ,— 2 : 

U(R) = — aint Vey [at | RD dos (4,43) 


hold for the interaction force of emulsion particles at "small" and 
"large" distances, respectively. The theory described in the present 
paper is also suited for calculating the thermodynamic quantities of a 


thin liquid film on the surface of a solid. Simply & 2° 1 is to be 


put in the earlier found formulas (e.g., general formula (4.13)) for 
determining p. The function u(T,1) determines all thermodynamic quanti- 
ties of the film. A report is finally given of the negligibly small 
contribution of forces of non-electromagnetic origin (V. L. Ginzburg is 
_ mentioned), and liquid helium films are.discussed. wu ~1-3 is to be 
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expected for the actual thicknesses of the helium film, andl - 2 1/3 
for the film profile. There are 13 figures and 30 references: 15 Soviet- 
bloc and 15 non-Soviet-bloc., The two most recent references to English- 
language publications read as follows: ‘L. G. Grimes, L. G. Jackson, 
Philos. Mag. 4, 1346 (1959). I. A. Kitchener, A. P. Prosser, Proc. Roy. 
Soc. A 242, 403 (1959). 
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_ | TOPIC TAGS: elasticity theory, elastic wave, distocation, heat con= 
- ductivity, viscosity 
PURPOSE AND COVERAGE: This book is Volume 7 of a series “Theoretical ig 
“i | Phyates" published by Lzd-vo "Nauka", The theory of elasticity ce 
m=  |- 48 presented as a separate book in this third edition of the above 
“~work. The preceding edition (1953) included hydrodynamics and Tel’ Be 
appeared under the title Mekhanika sploshnykh sred; (this bock was | = 
translated by-J. B. Sykes and W. H, Reid of the Pergamon Press under. © 
the title Fluid Physica, Addison=Wesley Publishing Company, 1957). 
the third edition contains a few relatively minor corrections and 2 
additions and a new chapter on the microscopic theory of disloca= ;—~ 
tions. As this book is intended primarily for physicists, such | 
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a TITLE: Spectral Analysis of Binary Iron-Chromium Alloys 
ee (Spektral'nyy analiz binarnykh splavov zheleza 8 
khromom 


PERIODICAL: Zavodskaya Laboratoriya, 1958, Vol 24, Wr 12, 
pp 1483 - 1484 (USSR) 


ABSTRACT: A method is described for determining chromium in 
iron (0.1-30% Cr), and for deteraining iron in 
chromium (0.1 - 1% Fe). Unalloyed samples, thin 
metal films ( to 20 »), and dispersions of chromium 
in the surface of irun-chromium alloys(to a depth of 
750 ») were investigated. The metal films were 
obtained by evaporating the alloy on an aluminum 
anpporé and in a high vacuum. The standard solutions 
were prepared by dissolving the material and were 
determined using the porous cup electrode method 
of Feldman (Fel'dman) (Ref 1). A &-12 spectrograph 

Card 1/2 and a IG-2 generator were used. The analysis of 
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the unalloyed samples was carried out in the usual 
way. The accuracy of the method is + 6%. Comparison 
of the analytical results with those obtained 
chemically (by N.V.Sivokon!) shows a satisfactory 
agreement (Table). The analytical results on the 
dispersion of the chromium (Figure) were used to 
calculate the diffusion coefficient for chromium 
in iron. The netal films on the aluminum support 
were investigated in a local analysis using a ge erator, 
and these r-sults were found to agree with the 
analysis of the solutions. N.I.Bugayeva and L.N. 
Mosova participated in the experiments. There are 
1 figure, 1 table and 1 reference. 

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk USSR 
(Physical-technical Institute, Academy of Sciences ,UkrssR) 
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AUTHORS: Lifshits, Yes V., Bugayeva, N. I. SOV /32-25-8-17/44 
~ £ SS eG = ere ee 
TITLE: Spectrum Analysis of Chromium for Establishing Its Contents of 
183, Impurities 


PERIODICAL: (oases laboratoriya, 1959, Vol 25, Nr 8, pp 952 - 954 
USSR 


ABSTRACT: L. N. Mosova participated in the present paper. An analysis 
method. has been elaborated for metallic chromium (I) with a 
spectrograph of medium dispersity. The determination of in- 
purities (Im) which are difficultly volatile, is effected by 
directly fractionated evaporation of the sample in a de arc 
(DA), and that of the readily volatile (Im) by enrichment ac- 
cording to the evaporation method (Ref 1). The (1)-sample is 
transformed into chromium oxide (II) before the determination. 
It was established that Cd, Bi, Pb, Sn, and Sb evaporate consid- 
erably faster in the first 5-20 seconds from the crater of the 
carbon. electrode in the (DA) than the basic substance. Al, Fe, 
Si, Ni, and Mg evaporate in the same way as does (I) during 
a longer time period. Two series of standard samples (ss) are 
being used, one for the determination of Fe, Al, Si, Ni, Co, 

Card 1/2 Mg, Cu, Be, ‘and larger quantities of readily volatile (Im), 
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Contents of Impurities 


the other series for the (I)-analysis of readily volatile (Im). 
The article contains descriptions of the following: preparation 
technique of the (SS) and the samples, analytical lines, sensi- 
tivity and determination accuracy of the analysis (Table). The 
purity of alumothermic (1) was made for the elements Al, Fe, 
and Si. (I) served as inner standard and nickel was also in- 
vestigated. An ISP-22 spectrograph was used. For the determina- 
tion of readily volatile (Im) the above-mentioned method was 
applied (Refs 1,2), the metal sample was transformed into its 
oxide. The evaporation temperature of 1500° proved to be the 
most fayorable; they used an evaporator system FIAN and an 
ISP-22 spectrograph. From 1955 to 1957 several (I) analyses 
were made according to the developed method. The determination 
accuracy is given with a probable mean error of approximately 
12%, There are 2 figures, 1 table, and 3 Soviet references. 


ASSOCIATION: Piziko-tekhnicheskiy institut Akademii nauk USSR (Institute of 
Physics and Technology of the Academy of Sciences, UkrSSR) 


Card 2/2 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3 


= 


Poe, SE ene ee OER Le CR ee ee Es oe eee eee eee ee i : 


a 


: ee a fa 7 
LAF Eel’ > 72.4%, 


’ Ww 7 


3hh37 
$/185/61/006/066/016/030 
24,2129 (10 49,118, 1538) D299/D304 


AUTHORS : ifshfts', Ye-V., Yehorov, A»M., and Zahorodnov, OH; 


TITLE: Measuring high-frequency field strength in a plasma 
by means of the Stark effect 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, ve 6, no. 6, 196}, 
193 - 796 


TEXT: A method is proposed for measuring parameters of plasma wave- 
guides which has the advantage (over existing methods) of introduc- 

ing only very small perturbations. The Stark effect is used for de- 
termining the mean field strength in plasma waveguides in a magne- 

tic field. First, the radial distribution of the electric-field com- 
ponents in the waveguide are determined, and then the vhase velozity 
of the wave and the field strength at the waveguide axis. The field 
-strength measurements were based on the Epstein-Schwartzschiid for- 


mula: i 
Av = i {nj (nq - Ng) - n, (ny -- ng) (1) 
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for the static Stark effect. It was found that the magnitude of the 
Stark line broadening was considerably greater in the experiments 
conducted, than line broadening due to other factors which could 
therefore be neglected. The diameter of the plasma waveguide was 

50 mm, the plasma density varied between 4910 — 1011. The field 
strength was measured by the broadening of the Hy - line. This line 


was selected because it was more suitable for the operating condi- 
sions of the spectrograph used in the experiment. The discharge 
spectrum was recorded on photographic plates of type "Pankhrom", 
the exposure varied between 30 minutes to @ hours. A figure shows 

a typical line shape. The line broadening; due to the experimental 
apparatus, was taken into account be means of a calibration device; 
incorporating a thyratron. From formula (1) follows that the fiel 
strength E = 2.31 ° 1032; where AA is expressed in A, and E~ in 
kw/em. The obtained values of E are listed in a table, together 
with the values of Az. The described method is effective; its ef- 
fectiveness increases with higher field strength. The use of photo- 
electric recording ensures much greater speed of measurement. There 
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D299/D304 
AUTHORS: Yerko, V.F., Utshytes Ye.¥., Konovalov, V.H., 
Dubyns'kyy, I.H., and Buhayova, N.I. 
TITLE: Spectral analysis of magnesium-beryllium alloys 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 6, no. 6, 1961, 
837 - 842 


a TEXT: The present work was prompted by the need to develop Lagne- 
Sium-beryllium alloys for protective coatings of heat-transfer ele- 
ments. Binary and mutlicomponent magnesium alloys were investiga- 
ted, with beryllium (as basic addition), aluminum, calcium and zir- 
conium. The admixtures were determined by the method of spectral 
analysis of solutions. As a control method, the spectrophotometric 
method was used for determining beryllium. Sodium and potassium we- 
re determined by the method of flame spectrophotometry and photo- 
electric recording of spectra. The beryllium concentration in bina- 
ry alloys was determined by the three-specimen method. The multicom- 
ponent magnesium alloys were analyzed for Al, Be, Ca, Zr (basic ad- / 
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ditions), and Fe, Cu and Ni (impurities). The calibration curves 
are shown in a figure. The results of spectral- and chemical analy- 
sis were in good agreement. As a direct method of analysis of the 
binary alloy, magnesium and beryllium were distilled simultaneous- 
ly in a high vacuum. Such a method made it possible to prepare a 
series of sufficiently homogeneous samples with a beryllium concen- 
tration of 0.0003 to 6.0 %. From a table it is evident that the re- 
sults of direct analysis of metallic specimens and of analysis of 
the solutions were in good agreement. The spectrophotometric method 
of determining the beryllium concentration in the alloy, involved 
the use of sulfosalycilic acid and of trilon 6 (B) (the latter for 
the purpose of cancelling the effect of magnesium). The spectropho- 
tometer Cd -4 (SF-4) was used. The optical density was measured at 
a wavelength of A = 317 mio The method permitted the determination 
of a beryllium concentration of 0.005 - 10 %. The data related to 
the flame spectrophotometric method used for detecting the presence 
of sodium potassium in the Magnesium alloy, are listed in a table. 
There are 1 figure, 5 tables and 7 referencess 5 Soviet-bloc and 2 
non~Soviet-bloc. The reference to the English-language publication 


Card 2/3 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3 


8/185/61/006/006/021/030 
Spectral analysis of magnesium- ... D299/D3504 


a reads as follows: H.V. Meek, C.V. Banks, Chemistry, 22, no. 12, 
Bis 1512, 1950. 


ASSOCIATION: Fizyko-tekhnichnyy instytut AS UkrRSR (Physicotechnical 
Institute of the AS UkrRSR, Kharkiv) 
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UTHORS : -lifshyts', Ye-V., Yerko, V.F., Buhayova, N.I., and 

Mosova, L.M. 


TITLE: Spectral analysis of certain pure metals 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 6, noe 6, 1961; 
846 — 850 


TEXT: Methods are described for spectral analysis of pure metals, 
used in the spectrum laboratory of the Physicotechnical institute 

of the AS UkrRSR. The following metals were investigated with re~- 
spect to 7 to 20 impurities: Manganese, chromium, beryllium, nickel, 
cobalt, molybdenum, zirconium, zinc and iron; silicon’ was also in- 
vestigated. The impurity concentration ranged from 140-1 to 1074 4. 
The analysis of pure metals is based on the method of powder~-cxide 
analysis. In order to increase the sensitivity of analysis of the 
concentration, the following methods were used: Fractionation ina 
d.-c.-arc, evaporation from the melt (the so-called giobule arc), en- 
richment by means of impurity distillation, and chemical methods of x 
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considered. The specimen, placed in the graphite electrode, 
whereas the cathode was 
Conditions of the analysis and 
of ,the concentration are given in a 


the anode of the arc, 
rod. Preparation of the specimens, 
Sensitivity of 
table. The sensitivity 
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the method of fractionation is 


formed 
formed by a graphite 


to 1° 1074%. The me- 


thod is accurate to within + 10 - 20 % The impurity concentration 


and the sensitivity can 
llation metnod, developed by Sole 
processes of extraction of impurities 
tions were separated. 


tion temperature was 1500°C, 
vity of detecting Pb, Bis Sn, 
-~are method yields high sensitivity; 
of metal oxides with moderate melting 


melted state) high electrical conductivity» 
and iron of high purity. The sen~- 


(by this method) nickel, cobalt, 


sitivity of this method is by one order of magnitude higher than 
Cara 2/3 
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The authors used this method for detecting the 
presence of readily volatile impurities in chromium. 
the duration - 90 seconds. 
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that of the fractionation method; +t 
particularly noticeable in the dete 
stances. The m 
subsequent spectral analy 
berylliun, molybdenum and iron oO 


the separation of the basic element by m 
tion. The use of the spectro-chemical me 
considerably increase the sensitivity of analysis 
% for certain impurities (with an error 
are 2 tables and 9 Soviet-bloc references. 


ko-tekhnichnyy instytut AS UkrRSR (Physicotechni~- 
cal Institute of the AS UkrRSR, Kharkiv) 
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ACCESSION NR: AP4010407 — 8/0186/63/008/012/1328/1334 
AUTHOR: Lifshysts', By. Vos Krysvulya, So Se} Us, Vo Be 


TITLE: Measurement of high-frequency field intensity in a plasma by means of the 
Stark effect 


SOURCE: Ukrayins'kyty fiz. ghurnal, v. 8, no. 12, 1963, 1528-1534 


-TOPIC TAGS: field intensity, field strength, high-frequency field, plasma, magnetio 


field, H sub beta, Stark effect 


ABSTRACT: ‘The present work was carried out to determine the dependence of the 
intensity of a high-frequency field on the high-frequency power introduced into a 
plasma wave-guide and the absolute value of the intensity of the high-frequency 
fields Broadening of the H sub beta line due to the Stark effect was measured to 
determine the field intensity. As was to be expected, E is proportional to the 
square root of w, where w 4e the high-frequency power. “the author is grateful to 
OQ. He Zahorodnov and V. He Padalets’ for valuable advice and to V. E. Ivanov for 
interest in the work and digoussion of the results.” Origs arte has: 2 formulas 
and 6 figures. 
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"ACCESSION NR: AP4017399 s/0185/64/009/002/0207 /0209 
"AUTHOR: Lifshp*ts!. BsVe.. 


TITLE: On the possibility of spectroscopic observation of electron bean 
molting 


SOURCE: Ukrayins'ky"y fizy*y zhurnal, v. 9, no. 2, 1964, 207-209 


TOPIC TAGS: elactron beam, electron beam melting, electron-plasma : 
interaction, spactroscopic observation, plasma spectroscopic observation, 
electron ionization 


6 
ABSTRACT: The possibility of continuous observation of electron beam melting ~ i 
by the plasma emission spectra is considered. The plasma is formed as a 
result of ionization by an electron beam of the gas and of the vapors of 

the melting metal. 
: Atomie excitation originates both from collision with the beam electrons 

and from vibration excitation caused by the beam passing through the plasma. 
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As a result of these excitations the plasma electrons obtain energy enough to i 
fonize and excite the plasma atoms and ions. i 
The method 4s applicable in the case when the pressure in the melting 
chamber is enough to form the plasma. i 
"In conelusion I thank V. E. Ivanov and A. K. Berezin for valuable { 
discussions." Orig. artiole has no graphics. 


ASSCCIATION: Fizy*ko-tekhnichny*y Insty*ty* AN URSR, Kharkov 
(Physics-Technical Institute, AN URSR) 
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‘trode. By’ measuring the relative intensities of the appropriate spectral lines at: 
different positions along the arc, the concentration of a particular element as a 
function of depth (x) can be determined. The method is applied specifically to 
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TITLE: | spectroscopic study of the interaction between charged particle beams and |. 
SOURCE: “Optika 1 spektroskoplya, V« 19, no. l, 1965, 19-25 
TOPIC TAGS: plasma ‘beam interaction, plasma diagnostics, spectrum analysis 
ABSTRACT: The purpose of the paper 4s to assess 
scopic methods for 4 qualitat 


the interaction. The author analyzes theoretically a spectro : 
oduced vy the beam and; § 


the plasma, in poth the linear stage of the interaction 
It is shown that from the known expression for the ratio o 
ties of the beam and of the plasma-beam system, and from known 
of the emission (excitation function, effective excitation cross se ne. 
possible to determine both the basic plasm parameters such as temperature and den-| iim 
sity, and their time dependence. Orig. art. has: 18 formulas. ee 
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TITLE: Spectroscopic investigation of the interaction between beams of charged parti- 


cles and a plasma 


SOURCE: AN UkrSSR. Magni 
207-221 
TOPIC TAGS: electron temperature , jon temperature ; plasma physics, charged particle, 


tnyye lovushki (Magnetic traps). Kiev, Naukova dumka, 1965, 
electron beam , apretnmecopiy | 


ABSTRACT: The authors consider the possibilities for spectroscopic analysis of the 
d particles with a 


fundamental processes which take place during interaction of charge 
basic parameters and relationships which are characteristic 


: lasma and determine the 

: | for this interaction. The electron temperature, ion temperature and rf field strength 
are determined. The measurements were made for instantaneous and time-averaged values 
An electron beam (with a current of 12 a and an energy of 20 kv) was passed through a |-— 
discharge tube in which the pressure was varied from 8°10 4 to 10 2 mm Hg. The cur- 
rent pulse duration was 4.5 "sec with a prf of 50 cps. The beam w 

The density of the plasma formed during passage of the 


es 


Card 1/2 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R000929910008-3" 


APPROVED FOR REEESOr: 07/12/2001 CIA-RDP86-00513R000929910008-3 


tooo ori i ee Bee ieee fy Eons ona 


‘AT6OO8861 - : OO: 


oll em”3, The plasma and beam were located in a constant mag~ 
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reached a value of 6°1 
netic field with an intensity of 1200 oersteds. 
ly with argon, helium, hydrogen, air. and mixtures of gases. A detailed description is 
imental procedure and analytical formulas used in measuring the elec 


given of the exper 
tron and ion temperatures. Orig. art. has: 9 figures, 4 tables, 8 formulas. 
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TITLE: Spectroscopic investigation of the interaction of Sasi with charged 
article beams 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 6, 1966, 1087-1093 


TOPIC TAGS: plasma, plasma oscillation, plasma high frequency oscillation, plasma 
electron temperature, plasma ion temperature, electron beam, charged particle beam 


ABSTRACT: A spectroscopic study was made of processes taking place in the inter- 
“action of beams with plasma in order to establish quantitatively the main parameters 
of the process and their interdependencies. Electron temperature, ion temperature, 
and high-frequency field strength were determined experimentally. In the electron- 
temperature measurements, a 12~-amp, 20-kev electron beam was passed through a dis- 
charge tube at pressures from 8 x 107" to 1072 mm Hg. Pulse duration was 4.5 psec, 
frequency 50 pulses per sec, and beam diameter 20 mm. Plasma density with passage 
of the beam reached 6 x 1011 per em?, The process took place in a constant magnetic | 


field of 0.12 emu. ‘The discharge tube was filled successively with argon, helium, 
hydrogen, and air. High-frequency oscillations generated by passing an electron beam 
through a plasma were measured within the 600—2000 and 2400—7500 Mc ranges. 
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Oscillations within these ranges occurred at pressures of 5 x 10-3 and lower, the 
averaged electron temperatures being 88, 65, and 66 ev at 5 x 1073, 4x 1073, and 
3 x 10°? mm Hg, respectively. The electron temperatures at higher pressures 
(1 x 1072 mm Hg), where no oscillations occurred, were 2 to 3.5 times lower. 
Measurements of the radiation intensity were conducted to determine the character 
of its relation to the current pulse. The shape of the luminosity curve suggested 
that it is a result of high-frequency plasma oscillations and, to a greater degree, 
‘of the collisimless heating of plasma electrons. The ion-temperature measurements ~~ 
were based on profiles of the spectral lines of ions and atoms. A table summarizes 
the results from ion-temperature measurements for oxygen, helium, hydrogen, and air 
and hydrogen. At higher pressures, high-frequency oscillations did not occur, while 
ion temperatures were about half the values given in the table. The temperature rise 
apparently is caused by both collisions and the effect of a constant electric field. 
A profile widening observed in the case of hydrogen atoms is attributed to the high- 
frequency Stark effect. The authors thank Ya. B. Faynberg for a continued interest 
in the work and for valuable discussions and V. Ye. Ivanov, L. I. Bolotin, and V. 
Padalka for interest in the work and discussion of results. Orig. art. has: 4 fig- 
ures and 2 tables. — ‘(FP ] ; 
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tions ‘of the equations describing the gas flow in the vicinity of a line © 
passing. through ‘the speed of sound. This is Followed by « discussion of 
the repercuasion of a slight break in the sonic line. Contrary to the 
| conclusions of A. A. Nikol'skiy and G. I. Taganov (Prikl. matez. i mekhan.,' 
: 19468). 10,. No 4, 481-608); there can exist a simple wave-type gas flow in 
int on the aonic line and the break in compres- - 
ergence of a boundary line representing the .~. 
rectilinear characteristics. The articke dis- 
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ABSTRACT: The following differential equation is derived for 


a..| describing gas flow in the vicinity of the Laval ‘nozzle center: 
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. Galeulations showed that a solution to equation can be obtained 
- with an exponent of K = 20/11 (n = 11) which will yield an analytic 
‘|’. gas flow in the vicinity of the cc characteristic. This flow will 
> “be obtained with Ag = O.111 Ay (A, and A, - arbitrary constants),- 


{ 

\ 

. { 

- whereupon the velocity with a shock wave will remain supersonic. | 
‘Plows with K = 4/3 and 20/11 can be considered as having an 

asymptotic nature in the vicinity of the nozzle center, but which | 

| San be realized with other forms of walls. The peculiarities in | 

them do not originate on the walls, but in the flow itself, at the j 

point of intersection of the sound line with the axis of symmetry | 

and they then’ shift to the duct's exhaust part. Orig. art. has: i 

.°15 equations. . ; 
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- ABSTRACT: The causes Leading to the generation of shock waves near the de Laval 
nozzle throat were analyzed by 0.5. Ry* zhov (Prikl. mateme 4 mekh., 27, NO 2 » 
(1963) 309) on the example of one special solution of a system of equations des~ 
eribing the transonic flow of gas. The present article is devoted to the examina- 
tion of a more simplified class of solutions of equations for transonic flow 
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"tn this -particular case, x and y are dimensionless cartesian coordinates, and the 
dimensionless funtions uU and v are proportional to the vector component of the in- 
‘duced particle velocity along these axese A discontinuous solution of equation (1) 
produces the following cauchy problem. Suppose that, at y = 9, dee. on the flow's 
axis of symmetry. we have, oe Pea. & : 

wav Ailxtosen*<0 4 = At when x>0, v= 0 
(Ai > 0, As > 0). 


; It is assumed that the-values for the exponent k are contained within the interval 
oi 1 /k 2. Discontinuous solutions of system (1) describe a flow with a_shock wavce 


Such equations should satisfy, in addition to the initial data of (2), supplemen- 
tary boundary conditions on the wave front: the equation for the shock polor line 
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and the relation 
It is easy to show that the unknown solution to — cauchy problem is solf-modeling 


Sas ee (@, y= yong (t), Ex xy, n=2/(2—-4), 

wherein the equation for the wave front has the form 4 = aay = aconstant. The 
initial data of (2) leads to the requirement that the integral curve of ‘ 
: ‘ay _ OF SV ORT TEE 


: OF eee 
i aF (nt — F) ¥ 


yielding the field of flow near the nozzle throat, would begin and terminate in 
its singular point A (0,0), which corresponds to the x axis. This curve 43 defined 
near A by the expansion , 
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As concerns the boundary conditions (3) and (4), they assume the form 
: F, + F, = 2n’, Wy Va = — 20 (In — 5). “a 
: . 1 F u 


in the plane FW If 


0< A <iaanGh—D sinn(%e+ 2k? : 


then a shock wave originates with supersonic velocity along both sides. The 
latter inequalities also assure a further increase in velocity and expansion of 
: flow in the region behind the shock wave; but this expansion takes place more 
' slowly than in continuous flows. Orig. art. hass 2 figures and 12 equations. 


ASSOCIATION: Vy*chislitel'ny*y tsentr akademii nauk SSSR (Computer Center Academy 
of Sciences SSSR) ; . 


Card 4/5 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3 


SUAS Fin OU RR EA EO 


ACCESSION NR: AP4016500 
SUBMITTED : 170ct63 : DATE ACQ: 12Mar64 ENCL: 00 


SUB CODE: AI, PR NO REF SOV: 004 . OTHER: 004 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3" 


poten FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3 


(1,) /BHP (nt) /EWG(v)/FO3(k) /EWACL)  Pe~1, Pe~ id oS EDC 
EE beo/ArHt/A ee fresh to A no} /aene(0)/ 
e ae ae “s/0020/64/138/003/0362/0565 


; Rytzhov, O: Seo 


Transition tl ke sonic velocity ta Taga woveies with circular cross. 
aa | AC eae 


‘pokladyt, ye 138, ino. 3, 19645, 662- =565° 


“poptc c'TAGS?' “Laval nozzle, transonic | velocity, shock waNes gi design, SuPer 


sonle. nozzle. af 


ABSTRAC “Yon: Karman 1 eqatdoce dcsertbing “Gaisvemet vical: transonic flow are used - 
“for the: analysis. of the flow in circular: supersonic nozzles. It is demonstrated - 
that the flow has. ‘an asymptotic character in the center of the nozzle. Its peaciel 
‘features originate in the flow itself and not on the nozzles'walls. Two types of 
-Ssasymptotic~ flow-are. -shown.. with. different velocity fields. In the case of dis~ 
: _. continuous: flow, ‘the shock wave originates: s in the centér of the” nozzle and-then-—---.---~. 
: ‘drifts down: the flow. It. is ‘concluded that the formation of shock waves in the ; 
ae vininity. of ; the throat of the nozzle is. due to a long transition zone. Aa acre & 
s dest alice between: the Chreee and the inlet results-in a slower oe of gases. . 
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et heinnt den of. he: “nozzle. Orig. art. has: 7 formulas and 4 figures. 
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ABSTRACT? me ‘author. reviews briefly the earlier vork on the subject and cone = st 
‘siders the encounter of a sound line end a week shock wave such that along the ins © | 
coming characterietic there is Giacontinuity of the first derivatives of the 
velocity vector components, end in addition, the second derivetives are tnfinite 
beyond the charecterietic. Thie type of. eingulerity fs more complicated than that 
considered ty previous investigators, ‘The hodogreph method of S. A. Chaplygin is. 
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TITLE: On the variation in gas dispersion in the designed working cycle of a Laval 
nozzle : 


SOURCE: Zhurnal vychislitel'noy matematiki i matematicheskoy fiziki, v- 6, no. 2, 
1966, 276-287 


TOPIC TAGS: Laval nozzle, gas flow, gasdynamics 


appx Y 
ABSTRACT: hae through a Laval seo tie studied from the standpoint that the 
formulation of the problem may be simplified because the change in gas dispersion is 
continuous. At the same time, mathematical simplifications arising from the assump- 
tion that small changes in nozzle form are insignificant are avoided, it being assumed 
that the projection of the contour 0 the hodograph is not 
given, but that its determination must proceed from the process 
boundary value problem itself. The direct problem of the theory of the nozzle thus 
has two aspects. The first reduces to the question of whether in a unit of time vari- 
ous quantities of gas may be released through nozzle channels of a given form without 
changing the qualitative properties of the flow. On the other hand, one must assume 
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.| that the gas dispersion takes on discrete values which differ by finite quantities, ! 
thus necessitating qualitative changes with changes in flow. It is shown that the 
I first assumption holds if the asymptotic type of flow changes in the region near the 
a center of the nozzle; put, if it does not change, then changes in gas flow are strict- 
ly limited. Various types of asymptotic gas movement are studied to support this hy- 
pothesis. Orig. art. has: 61 formulas, 2 figures. 
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TITLE: Kew Type of a Large Generator Tetrode (Novyy tip moshchnozgo 

: generatornogo tetroda) 

PERIODICAL: Radiotekhnika, 1957, Vol 12, Nr 8, pp 66-69 ( USSR) 


ine ABSTRACT: The tetrode mentioned is desoribed. It is destined to be used for 
; the short-wave range and is available in two kinds of finish: 
with air- and with water cooling. The cathode system consists of 
42 single filaments of carbide-tungsten wire. The anode is a 
copper box with a ring to which a piston is welded. To the outer 
surface of the anode copper blades are welded for air cooling. 
In its interior the anode is electrolytically coated with black 
chromium. The grid surface is also coated with zirconium in order 
¢ to reduce beam energy reflection. The inductivity of the electrode 
" leads, and in particular of the screened grid is low. This was 
attained by the application of an anmilar lead of the screened 
grid. The electric data of the tetrode are: heater filament 
voltage 6,3 V, filament current 98 A, voltage of anode feed 
(without modulation) at frequencies below 25 ke ..- 40 kV, 
voltage of the screened grid (maximum) ... 2 kV, slope of the 
characteristic 20 mA/ volt, amplification coefficient of the 
first grid with respect to the second ...9, emission current of 
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1. Deystvitel'nyye chleny Nauchno-tekhnicheskogo obshchestva 


radiotekhniki i elektrosvyazi imeni Popova. 
(Triodes) (Modulation (Electronics) ) 
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